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The clinical differentiation between epileptic seizures (ES) and non-epileptic seizures (NES) is often difficult and mostly based
on the presence or absence of widely recognized features of ES such as tongue biting, falling, incontinence or concomitant
epileptic abnormalities in the electroencephalogram (EEG). We retrospectively analysed the records of all patients referred to
our Epilepsy Centre for refractory epilepsy and finally diagnosed with NES between 1980 and 1999 (n = 103), half of them
also exhibiting ES. The mean time-lapse between first attack and NES diagnosis was 8.7 ± 1.3 years and 16.5 ± 1.4 years
for the NES and NES + ES groups respectively. At least one of the usual signs associated with generalized tonic–clonic
seizures (tongue biting, falling or incontinence) was reported by 66% and 60% of patients with NES or NES+ ES respectively.
Interictal EEG abnormalities were recorded in 16% of NES patients vs. 80% of NES + ES patients. In the NES group, delay
before establishing the correct diagnosis was significantly longer when the patients exhibited ≥1 symptom(s) of generalized
seizures, or when patients exhibited interictal EEG abnormalities. Upon admission, 72% of NES patients and all NES + ES
patients were being treated with antiepileptic drugs (AEDs).
We conclude that EEG or clinical abnormalities suggestive of epileptic seizures are common in undiagnosed NES patients.
Such diagnostic pitfalls, besides considerably delaying NES diagnosis, also considerably delay appropriate treatment imple-
mentation.
c© 2002 Published by Elsevier Science Ltd on behalf of BEA Trading Ltd.
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OBJECTIVES
The diagnosis of epilepsy is often made in the
clinician’s consulting room and is commonly based
on indirect observations; i.e. a description of the ES
by a patient’s relative and/or recording of abnormal
interictal EEG activity. The treating physician is
usually not able to observe the patient’s spells and
the probability of seizures being recorded on a single
standard EEG hardly exceeds 5%1, 2. A fraction of
ES patients are referred to epilepsy centres with
an alleged diagnosis of refractory epilepsy, 20% of
whom3, presenting attacks which later prove their
non-epileptic origin, hereafter referred to as NES4.
Unnecessarily treating NES with antiepileptic med-
ication will expose the patient to the drug’s side
effects and may even exacerbate their symptoms5.
Furthermore, NES and ES have often been observed in
the same patients6 and appropriate treatment requires
recognition of both types of seizures.
Such recognition can be achieved by simultaneous
recording of both symptoms and EEG during an
attack using EEG/Video monitoring, which is usually
available in most epilepsy centres. This markedly
improves the differentiation between ES and NES7–9.
The present study was designed to evaluate how
often simple EEG or clinical markers, easily within
reach of the treating neurologist and generally
considered as suggestive of epileptic seizures, are
encountered in NES patients. We also evaluated how
misinterpreting these markers may have set back the
diagnosis of NES, and delayed appropriate treatment.
PATIENTS AND METHODS
The medical records of 103 consecutive inpatients
(males to female 35/68, mean age 36± 1.5 years) di-
agnosed with NES by EEG/video intensive monitoring
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Table 1: Patient’s characteristics (n = 103).
NES NES + ES P
(n = 50) (n = 53)
Mean age at 1st seizure (years) 21.0 (1.8) 14.5 (2.0) 0.02
Mean age at diagnosis (years) 33.9 (1.5) 38.0 (1.6) NS
Male : Female % 34 : 66 34 : 66 NS
Time-lapse to NES diagnosis (years) 8.7 (1.3) 16.5 (1.4) 0.0001
n AEDs upon admission 1.46 (0.20) 2.58 (0.16) 0.0001
n subjects with 0–1–2 and 3 to 5 AEDs 14–15–11–10 0–12–12–29
a Results are means (SEM) unless otherwise stated. NES: non-epileptic seizure; ES: epileptic seizure; AEDs: anti-epileptic drug(s); NS:
non-significant.
Table 2: Clinical characteristics of patients with NES or NES and ES (n = 103).
NES NES + ES P
(n = 50) (n = 53)
Neurological examination Normal/abnormal 48/2 46/7 NS
Epileptiform clinical signs
Tongue biting Absent/present 43/7 44/9 NS
Fall Absent/present 20/30 29/24 NS
Incontinence Absent/present 37/13 36/17 NS
Tongue biting or fall or incontinence 0/at least 1 17/33 22/31 NS
a NES: non-epileptic seizure; ES: epileptic seizure; NS: non-significant.
between January 1980 and May 1999 in our Epilepsy
Centre were retrospectively analysed.
Upon admission, patients were submitted to careful
general and neurological examination, and questioned
about their medications, their epileptic past and about
the presence of incontinence, tongue biting or falls
concomitant with the attacks.
The following criteria were used to establish
presence of NES: (1) the recording of >1 attacks
clinically similar to those usually presented by the
patient, (2) good quality EEG recordings, not fully
obscured by muscle artefacts and not displaying
epileptiform activity during the attack, nor displaying
pre or postictal changes. (3) Video recordings allowing
us to exclude ES when (i) the symptoms failed to
follow a physiologic pattern, or (ii) the epileptiform
behaviour was not simultaneous with EEG changes.
In dubious cases, a seizure provocative test (using
saline as placebo) was performed10–12. Additional
evidence included a 2.5–10.0 fold increase in basal
prolactin levels, 20 min after the seizure13, 14. Finally,
in most cases, synchronized cardiac Holter monitoring
was obtained simultaneously to EEG-video recordings
to exclude a cardiogenic origin to the seizure
like events.
Statistical analysis
Differences between group means were analysed with
unpaired Student’s t for measurements at the interval
level and differences between subject proportions with
the χ2 test for measurements at the categorical level.
Two sided P values were used for all comparisons,
with significance defined at P = 0.05.
RESULTS
The cohort (n = 103) was divided into two groups
of patients according to the presence or absence of
concomitant ES. Group characteristics are indicated
in Table 1. The group presenting with NES + ES
had their first (epileptic or non-epileptic) seizure at a
younger age than the NES group, and the mean age
at NES diagnosis was only slightly higher in the NES
+ ES group. 72% of patients in the NES group and
all patients in the NES + ES group were receiving
antiepileptic drugs (AEDs) upon admission (Table 1).
Most patients had normal standard neurological
examination (Table 2). The proportion of patients
presenting with tongue biting, falling or incontinence
during seizures did not significantly differ between
groups (Table 2). In 66% of NES patients and 58% of
NES + ES patients, at least one of these clinical signs
of epileptic seizures had previously been reported to
occur during fits. Table 2 shows that 80% of patients
presenting with NES + ES and only 16% of patients
with NES had an abnormal interictal EEG (non-
specific slowing, mild asymmetry). Unfortunately,
variants of physiologic patterns such as phantom
spike and wave are often considered as an abnormal
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pattern. Among patients with recent and available
imaging data (n = 56), including brain computed
tomography (CT), and/or magnetic resonance imaging
(MRI), data were abnormal in 35% of NES and 44%
of NES+ ES patients. However this number is too low
to perform a statistical analysis between both groups.
In the population of patients presenting with NES
alone (Fig. 1), time lapses between age at first attack
and diagnosis of NES were compared according to
the presence or absence of (i) at least one ‘specific’
clinical sign of epileptic seizures (tongue biting, fall
or incontinence), (ii) anomalies in the interictal EEG.
The existence of clinical signs of epileptic seizures or
of abnormalities in the interictal EEG was associated
with significantly longer delay before diagnosis.
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Fig. 1: Time lapses between first attack and appropriate
diagnosis were compared in ES patients presenting with
normal (N) or abnormal (Abn) cerebral imaging data, with no
or ≥1 clinical sign of epileptic seizures (tongue biting, fall or
incontinence) or with a normal or abnormal interictal EEG.
MRI: Magnetic resonance imaging; CT: computed
tomography.
DISCUSSION
From all patients referral to epilepsy centres with the
alleged diagnosis of refractory epilepsy, around 20%
(9–40%) are diagnosed with NES, following long term
video-EEG monitoring studies3. Among the latter, we
found that more than half had both ES and NES in our
survey (n = 103).
Patients with NES
In our Centre, patients with NES exhibited an
8.7± 1.3 years delay between first attack and di-
agnosis, a time-lapse in accordance with previously
reported data8, 15 but longer than that reported by
Meierkort7. That the diagnosis was delayed is not sur-
prising in view of the difficulty in correctly diagnosing
epilepsy outside specialized Centres. King et al.16
reported that neurologists correctly predicted NES in
50% of patients entering their epilepsy care unit, the
proportion being improved (to 80%) after bedside
observation of seizures by staff members. The remain-
ing fraction necessitated video-EEG monitoring for
correct diagnosis16. However, referring physicians are
rarely afforded the opportunity to observe the spells.
Our data demonstrate how the scarcity of convincing
EEG and/or clinical information in possession of the
treating neurologist results in considerable postpone-
ment of the correct diagnosis of NES.
Neurological examinations were rarely abnormal
and when present, the abnormalities were observed
in both groups, although more often in NES + ES
patients. These indicators of central nervous system
impairments as well as a history of brain damage15 are
therefore not sufficient to support the epileptic nature
of all seizures.
Besides motor events, convulsive seizures are classi-
cally characterized by the occurrence of typical signs:
tongue biting, incontinence, falling and injuries. Even
recent textbooks mention that these signs rarely occur
during NES17, 18 and when present, probably help
the physicians in establishing diagnosis of convulsive
ES. Our data show that these so-called ‘specific’
seizure-related signs are frequent in NES, and that
the existence of concurrent epilepsy does not increase
their frequency. Similar findings have been reported
by others7, 8, 19. It is worth mentioning that 66% of
our NES patients had at least one of these signs. In
our subgroup of NES patients in whom at least one
‘specific’ sign of epileptic seizures had been reported,
our delay before diagnosis was 5 years longer than in
the symptom-free group. Our data therefore suggest
that episodes of tongue biting, incontinence and fall
might have delayed questioning by treating physicians
on the possible non-epileptic character of the spells,
even when fits had not responded to AED for several
years. These signs should therefore no longer be
regarded as ‘specific’ signs of epileptic seizures.
Peguero et al.19 rather suggested that in NES patients,
they support the severity of the underlying psychiatric
disease, are often associated with a history of suicide
attempts and speculated they are possible equivalents
of self-injury .
In keeping with previous observations16, 20, the
interictal EEG presented with abnormalities in one
out of five (n = 10) NES patients, including
two patients with a phantom spike-and-wave physi-
ologic pattern21, 22. It is of note that the anomalies
in the interictal EEG, even if non-specific, were
associated with a significantly longer delay before
diagnosis. Although an abnormal interictal EEG was
more frequent in patients that presented with NES +
ES, it should be emphasized that routine EEG may
add to the confusion of the treating physician. Only
a positive ictal EEG can provide convincing evidence
of the epileptic origin of a seizure. Conversely, the
absence of abnormalities during an ictal EEG is not
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sufficient to exclude an epileptic origin, especially
in cases of simple partial seizures or frontal lobe
seizures23. In the latter case, patients may present
with exuberant complex partial seizures that evoke
psychiatric symptoms, and the ictal EEG may be
normal24–26. However, these attacks usually occur at
night-time and the clinical pattern for each patient
is stereotyped, so that epilepsy can be diagnosed
from repeated video clinical observation of fits26 and
confirmed if needed by intracranial monitoring.
Patients with NES + ES
The concurrence of both seizure types in the same
patient is commonly described, although opinion
widely varies as to how frequently it occurs
(10 to 80%)6, 9, 27.
One difficulty in studying this population is that it
is impossible retrospectively to distinguish symptoms
that were of epileptic or of non-epileptic nature.
The diagnosis of NES is even harder in patients in
whom it coexists with epilepsy. It could be speculated,
therefore, that coexistence of both seizure types would
delay the diagnosis of NES. Delay between first attack
and diagnosis was indeed longer in our NES + ES
group than in the NES group. However, the correct
diagnosis of both types of seizures will allow patients
to recognize them and possibly seek appropriate
solutions to their psychological problems.
Iatrogenic consequences of NES
On admission, 72% of our NES patients and all
NES + ES patients were on AEDs, a proportion
closely matching that obtained by Leis et al.28.
The referring clinician had prescribed more than
one medication in 40% of NES patients, probably
because their seizures were not responsive to a
single medication. In keeping with these observations,
several authors19, 28, 29 observed that patients with
NES seizures are more likely to be endotracheally
intubated following pseudostatus epilepticus than
patients with ES. Incorrect diagnosis of epilepsy
may thus unnecessarily expose patients for prolonged
periods, to treatment side effects and to the risks of
iatrogenic injuries. This stresses the importance of
obtaining an EEG-video recording during seizures in
refractory cases and in every case in which doubts
exist as to the epileptic nature of the spells.
CONCLUSION
Before NES is unravelled using video-EEG moni-
toring technique, its diagnosis is usually missed for
several years. In our NES population, the presence
of at least one ‘typical’ sign of epileptic seizures
(tongue biting, fall or incontinence) or abnormal
(aspecific) interictal EEG has been found in 66%
of patients.These pitfalls may have mislead the
physicians and prevented them from reconsidering the
diagnosis of epilepsy and have been associated with
a longer delay for the correct diagnosis of NES. A
consequence of such late diagnosis is that patients
are often unnecessarily treated with AEDs and that a
possible psychiatric origin is not even contemplated.
Therefore a diagnosis of epilepsy should rapidly be
reconsidered in patients in whom seizures do not
respond to AED treatment.
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